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An Evaluation of Paleoenvironmental Reconstruction with
Collecting Fossil Shells Selectively on the Basis of the
Molluscan Fossil Fauna from the Pleistocene
Iseyamabe Formation at the Sakaigawa
Yusuichi Park, Kanagawa Prefecture, Japan

INEHTAX - 5§ 15 B BRX?
Kazuto KOARAI and Katsuyoshi BABA

Abstract: Both depth and latitude of marine molluscan fossil habitats can be es-
timated by comparison with the living marine molluscan fauna. Estimates of 10 m in
water depth and 35° North Latitude on the Pacific Ocean Slope have been established
previously for the Pleistocene Iseyamabe Formation at the Sakaigawa Yusuichi Park,
Kanagawa Prefecture, Japan, based on analysis of 96 molluscan species found in the
formation. To assess whether students could replicate these estimates, pupils collected
molluscan fossils from the same locality, and estimated the depth and latitude of the
marine molluscan fossil habitat by comparison with living marine mollusks. Pupils
collected between one-third and one-half of the 96 recognized molluscan species in the
formation, but arrived at the same estimates of depth and paleolatitude as previously
established. This demonstrates that estimates of both depth and latitude of marine
molluscan fossil habitat can be confirmed by review of less than one-third of the overall
specific composition of the fauna. This method of estimation is useful for paleontology

class in school.

Key words: fossil shell, paleoenvironmental reconstruction, elementary school pupil,
junior high school pupil, high school pupil, field study of geology
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DOV TR, HIEDOILNO HFEABET LI EMT
x5, 35, FEMICEEL TV, REVE
Lt SSHIEOMEZ R 2 2 &2, Z0F 0 o
DT OMNTE—HTHETE 3.

FEURI3, Thikv, BibtAxZET 3 REREWRE, &
REEEEREILGHED o8, L TRENE
%7 (K2). REVBEIMBEIOLT» (5 ERE I
BRI . REWBEWEBEIEATEST S,
B& ENOBBIRAESTEST 5. HOIEA (2007)
3 & BIEO BERARICE D =, 51| dEk A BE I
TEHT S COBEHEORENRE & B E KR (1952) @
BREBICRILL, BALRAZET 2B, Fric
o Lb W 3 FTRSEEOHAERMERF -V 5
ONTHRT— V55 DERBHE -7 (125 )5
HFERD ARL TV &SR L 7.

C OF/FEOFIHIE T, FEOIREWE & @S
SELTEY, KIF(1930) TIIHEBEHIER, ki
(1952) TIREREESHRESLTWS, OTH - BE
(1976) (3 Z OB/ BKHAE L, L% 3.5kmEg
ORERTFRLGAME R BRMAMMAE) oEHE
ZEeE L, ALK& 0 B L08E, ARUd v+ 8
Z L THEBUDIBWRBICKS TE 5 2 & A2k, Y]
Ay rBEr L TREBEOMBETRT T 75
TAu-6, TAu-10 284 U7 HifF, &8, SHOE
AE, EH LA S, D &b i) kihE
OEHEFHoOREWRES L hEmoibEid, Ayl
WiE (HTH « 8, 1976) M4+ 2 EEbh 3,

THROBREWRBIZEKPRE L, REREORGWEL
LAEBET L. REWBO LI 3BROBVGEEYS
BOTELL, COWBIR, HRIbarEEh, &
WEBEZ MBS, FRBENRONS. JOWE
ORI IBOREETENL S, OB RIS
Bt (HOEA, 2007), EIAEIAICL Y XIkD
R EBRE, HMUIMAEESE, | (4~64 mm)
~ K (64~256 mm) H3KEAE Lo, BEAVDI B

EHIHWVICELTWS,
3. EditHA

REWRBILAEEEN 2 BED NG, HOIEL
(2007) 13, [EARANOTEIET, MLk o S5AH I
FHET DL AR (ALl A2, A3), s1 7 v v S5 v AEE
CHEMWEET SBRBOL4BOLLEEBE LD
fo. KRG OERBED, @ (XK2) &, HOE»
(2007) ® BREICAHY 9 5. 2L, HOED (2007)
M Tellinimactra edentula & U T/RLUICEDIE, 7+
Y EEHAED T. edentula & HEZd 5 &, ZRIEOAL
BN DBRIBICAEL, REBOWRVERENATH
%, CoORREREE, Z2Xk0BEE 150kmiLAFDK
IR TE T EEEOKHE (KT »oiddahnri
Psammotreta tsukubaensis Aoki and Baba, 1987 (~
2 /33 k1)) (Aoki and Baba, 1987) DF# A Rd.
L7ch -, HOEH (2007) D T. edentula |3, P.
tsukubaensis & L 7.

ILLEEEO, @»5Rbha4% 4,851 BEREL,
96 MR, RIELA (1, X3). 7L, HER
HHIOBIRO REEE D5 Z EMNFIN TV
¥, BEREN AIRELIG T dEk i ORICIL B (LA
FEEBODATH S, EHLALAEE, KEOHD
SHMUNAZ T EIERREISIDEEANETNS. K
HETE, RELIZBILAOBEIEOY 4 XEHE
(2000), Oyama (1973) D fEAEHIcX5H L, “HWH
BLUAHORME, 2HO%EM 5em LI EoE%: L,
3~5cmDfEAEZM, 1~3cm %S, lcm U TFTofEL
SS & Lfe. BELAAMAEZ A XBICX5T 5
&, L»34FE, MM 15/, SH 165, SSH 311
T, REOHFHES 1 cm PITo/pNIoETED SN
%, %1, BithoKRE s EELEEKE OMGRE,
etk (4,851 R @55, L O 669 F
& (13.8%), M O 190 fl{k (3.9%), S DFEM
1,448 fA{A (29.8%), SS OFEDS 2,544 K (52.4%)

K3 HR&ELATBA

la, b: Pecten albicans (4 % ¥ #' 1), 2a, b: Fuscocardium braunsi (75 % » 2 A4 ¥ A/ #4), 3a, b
Raetellops pulchellus (F 3 / ~F 57 1), 4a, b: Solen krusensterni (x /' < 5), 5a, b: Phacosoma
japonica (51773 1), 6a, b: Dosinella penicillata (7 5 h # 1), Ta, b: Solecurtus divaricatus (¥ X ¥ 7
= %), 8a, b: Psammotreta tsukubaensis ('Y 7 /X< 5 + 1)), 9a, b: Paphia undulata (1 3 X5 L5 A1),
10a, b: Scapharca broughtoni (7 51 741 ), 11a, b: Paphia euglypta (R 7 v 7 4 ), 12a, b: Glossaulax

didyma ("7 * % 774,

13a, b: Glossaulax reiniana (’>F 7 * ¥),

14: Rapana venosa(7 71 =), 15:

Babylonia japonica (-S4 ), 16: Sydaphera spengreriana (3 0 £ 5 1),

WA — "= FnFhd 1 em.
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x1 EEOPRELLE(LLED Y X b
i ] % B | H14X ki | k-] i ] EEs | v1X
Suchium (Kiener) 4T 18] S Rhizorus radiolus (A.Adams) FPAEIIACHA
Suchium giganteum (Lesson) HoRA%4HT e 1 L Rhizorus ebumeus  (A.Adams) JAEHA
Putita paludinoides _(Yckoyama) 2=k 210 ss Rhizorus ovulinus (A Adams) BTIvAESA
Batillaria zonalis  (Bruguiere) ARYI=F 1 M Dentaliu jatum Donovan _'\"bF‘ylﬁ'f
| Strombus japonicus Reeve vrm 1 1 M Saccella confusa (Hanley) T ITFh4
|Paima artuffeli  (Jot ne) FrAOF RS o 1| 7s Scapharca broughtoni  (Schrenck) FhEA
Glossaulax didyma _ (Réding) vARHA 22| L | |Scapharca satowi (Dunker) Hrti4
Glossaulax reiniana (Dunker) [nFurs 41 M;:_ Scapharca kagoshimensis (Tokunaga) al%ird 4 L
Glossaulax hosoyai ~(Kira) R UAE 4| L | [crenstia yokoyamai Nomura FARFIHA 1| ss_
|Eunaticina papitia_(Gmetin) #afiv 1| M | [Atina pectinata japonica (Reeve) 345% oL
Cryptonatica andoi  (Nomura) TURRHA 1 M Chlamys squamata (Gmelin) ZIEHA 1 M
Tonna luteostoma  (Kuester) R sh g 3 L Pecten albicans  (Schréter) A3 HA 4 L
Tonna allium  (Dillwyn) FEDHA 1 L Crassostera gigas (Thunberg) 2H* 2 L
|Amaea thielei ( Boury) Sy AR hYT 3 M Pillucina pisidium (Dunker) AN H A 2 Ss
Epitonium litiputanum (A Adams) QER M HT 3 M Cycladicama cumingii (Hanley) AR 1 S
Hirtoscala aculeata (Sowerby) rrL 2T 3 S C) i lunaris  (Yokoyama) TUYLTHHT 3| ss
Eulima bif (A. Adams) Nyt 3 SS |Anodontia steamsiana (Oyama) 12 SHA ]
F (Dunker) EUSEYREHA 2| ss Fulvia mutica _(Reeve) rYBA 51 L
Bedevina binleffi_(Lischke) hIAHA | s Fulvia hungerfordi  (Sowerby) FIRHA | s
Rapana venosa _(Valenciennes) Fh= 1 L Fuscocardium braunsi  (T¢ TSVVRALLHTHA 2 M|
|Mitrelia bicincta (Gould) i LF¥FA 1| ss Mactra chinensis _Philippi 1htiA 5| L
Zeuxis castus (Gould) nFhLin N 3 s Coelomactra antiquata (Spengler) FIIHA 2 L
Reticunassa multigranosa (Dunker) XL O 409] SS Luturaria maxima Jonas *AEIHA [ L
i Japonica (A. Adams) XKD 2 S Raetellops pulchellus (Adams & Reeve) FA/NFHA 1178 S
Siphonalia cassidariaeformis (Reeve) HUHA 5 M Moerella jedoensis  (Lischke) EE/NFHA 5 S
Siphonalia fusoides (Reeve) oA 2 L Nitidotellina hokkaidoensis (Habe) Yo5H4 7 S
Babylonia japonica (Reeve) A 45 L Macoma praetexta (v. Martens) AAEE/NT 166 S |
Olivella fulgurata (Adams & Reeve) LIREIL 31 S Macoma sectior Oyama H¥HA 3 L
ydap. pengleri: Deshay a0EHA 20 L Psammotreta tsukubaensis Aoki & Baba Y91 SR) 25 L
F i i S roy) 2 3 L Theora fragilis (A. Adams) SXoHA 3 SS
jeffreysii  (Smith) 11 L Solecurtus divaricatus  (Lischke) FRETTIH 12 L
Tomopleura nivea (Philippi) TXE/I AT 5 M Solen krusenstemi Schrenck IJ3T 204 L
Mangelia tabatensis Tokunaga BINBID 26] SS Siliqua pulchella (Dunker) BV R 72 M
|Pseudoetrema fortilirata _(Smith) Ry Ady 2| ss Alvenius ojianus _(Yokoyama) bAoA 18] SS
Noditerebra tsuboiana_(Y AT 2] M Placamen tiara_(Dillwyn) NFHA e s
(E.A.Smith) TS84 3 M Microcirce dilecta  (Gould) IULUSHHA 33] ss
Brevimyureila japonica  (E.A.Smith) EARNY 6 M Pitar lineolata (Sowerby) MRATHTY 5 M
Orinella pulchelia (A Adams) SFELAA 38| ss | Jjaponica (Reeve) HHSAA I
Turbonilla spp. 110| SS Dosinelia penicillata (Philippi) IShHT 20| L
Agatha virgo  (A.Adams) SHFIFFL 5| sS Ruditapes philippinarum (Adams & Reeve) FHU 120 M
Paracingulina triarata  (Pilsbry) IRUAMHTFY 18] SS Paphia euglypta (Philippi) AFLHA 7] L
Odostomia spp. 160{ S8 Paphia amabilis  (Philippi) T HYRTHNA 4 L
A eximia (Lischke) (2 =irbd 1 s Paphia undulata (Born) RERS LY 2 L
Monoptygma lauta (A.Adams) RUTHFER 4| ss Callista chinensis (Holten) VYN IIAL 44/ L
[Solidula strigosa (Gould) =S4 /354 3| ss Clementia vatheleti Mabille _ 7RI« 6| L
Ringicula doliaris  Gould TAYSLR 826] SS Mya arenaria oonogai Makiyama AA/HA 16 L
Retusa succincta A. Adams ~3ZYSIHA 8| ss Panopea japonica A. Adams +3H4 1 L
Retusa minima Yamakawa EATAVTHA 20| sSS Latemula anatina  (Linnaeus) AXFH4 6 M

(N

3.9%
(190)

=4,851)

R4 EESHERELLLBILGEDOY 1 X0ES
L=5cm Pk, M=5~3cm,
SS=1cm PL'F, N ZE@HEKERT.

S=3~1cm,

T, SESSOBALEHFAEKOKNBEIZ LD 5

(B 4).
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He2HLAIR, BEALHEINTELIRAOE
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£REO, @»S5EHT R/AR, A SORE)
3D FIFEME St s NG, Lcdio T,
ZhEH
WTHEET 2 BRBIEZUTHEEEZ LN S,
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& OB% L, Raup (1975) D EEBR T L D rarefac-
tion (F#E L) &L TKRDBIEMTE, EHFEREKEK
DBEVIFEHELBRT IEHNEL LT Ea2RL
Tw3, BEAicid, EX0FE(LEF v -7 o
KD 2,954 [BEO Y v P LA BEICRITa N, 7O
FER, 2,954 EETER LB 100% &755 &9
% &, EEHEEE S S ORRI, B Y 100% i
TSI HO>NTHRAICINAT S E 2R L. £
fz, T OFEMMEES SR E OBMRE, BREkOR
80% ZIRET B -»icid, 2,000 EEERES 3404
ENHBIEAERLTVS. 21T, BEHEOHIREL
72 96 1& (4,851 MK ZHic, EHMEMEE & EKROM
1% (FmEL) 2k (K5). TORBR, EESHER
H£L-96/AE 100% £33 &, BHEDH50% OfE
HAERET 57013 H 500 AFRET ZLELNDH
D, HEDK 90% OEHELHEET LI EN
3,500 EARIRET 2 0EHH 5 T LATRE NI,

5. RILABZRAVCHRIEOHEE

A E LR o BILaRE L, RELBAREZOT
HAEBOEREBEEICHREAHTE TS &N TE 5.
Bz, {LAEEOEHKELRES 253, {LAEt
LILETIh2ZEOHREEED S VDM (Vertical
Distribution Means) fEfR 2B L, &OEL D
BOEE L TWREESZOBENEE L TW ok
(EKE) &9 5 4iE0d 5 ((FHE, 1956). 7, {t
GHEONEE L RESL 2 Hikic, SEoLEEE
(#27%) 7 o HDM (Horizontal Distribution Means)
FREBAR Z R L, S OEMPER L TOcAER
I () 22 OBENEE L TOEE GFEED
ELTHAEREWMTET 2 55E0H 5 ((FH, 1956).
F/o, K#(1974) 3, BEUS G < S EEE Sk L
THREZHEL TV, Is0h*KR, Wihd
BECE-SWTEY, BEPZVREEENES RS
BN d 5. AR TE, {LtERERBD, @ oikE
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6 HEOCHRELBALGEZBWTERL 72 VDM Hitihi

S 3K ERT.

L7 B{bafEo HDM FFEsR & VDM Al % 7E
L, HAKEEEEELZRES - 7.

5.1 HIKEOHE

VDM FrHER#R 2 & di ki %2 K 5 Hikig, Kl
(1952) o EHAEH O EBEEOX A2 HEIc—>0/bha
BECTEIELOB I LA EFEARD 5. 2L T,
BEHEITIERFEEORBEEREL, ROEHE T IEK
PBEVEREOX %2 DLAHEOERFEEE LTH
KiFEERREG S (BH, 1956). & 512, JIK (1998,
2001) (3, HE# » $21& (1993), Higo et al. (1999) D
HHOABEEEZRIC, EEHLIEROERFEEE A —
FLTERRLT.

EH L 96 o BAbAIL, Fuscocardium braunsi
(s vaAL vHhiyHA)BXO Psammotreta
tsukubaensis (V7 /Ny 35 p 1)) DA TNCEERE
BoT, SEOLEFEE IHEEO BEKIES & kv
22 EMTEL. AMHETR, Bk - HBBE(1993),
Higo et al. (1999), #XUHEA (2000) I2HE -~ C&HE
OHEEEESRD. EEL 96 IR, EEFEE
MEASPICIE > TR WHEN 10 FEE TN B 0 HER
HREEZRH DT ICEPEETH S, ERLL
VDM Hrithatg i3, /KE 10micEe— 7 8Enx (X
6). To Lo, {LABEERED, @»SEH LML
GHEOEEEEIL, KEIOmBEELEELON
5. £1:, ZET BED Paetellops pulchellus (5 3 /

/NF HA), Ringicula doliaris (= A % 5 =) ZNE
EELOT, (LAFEEDO, @%&CHgIHREL
BB, KEIOmBEONELHEEINS. O
B, RFEHEOHBOER Y HFE2EbE L&, {LE%E
ZET 5 REWRBO LAl 3ERILACAPIERAR
SNLWENENL S &5, RNE»SHEERIEV
BISICEL L2 EDHES NS,

5.2 HIREODHE (HDM $5iEehin)

HEOHEBHEE GEE) 3, E% - %1993,
Higo et al. (1999), ¥ X UHEA (2000) DAEEM D
EBEEABE ISR 2. [FE L 96 BT,
HEHBEPE OO s TWEWELESEN S
fHEBEEAERD DI I6ELIIETH B, £
OFER, JLESS I — s BB LD, HEE
Atk 3 FHEMSRE S o s (K 7).

6. MEBAREOEEK

RE - AT HRICHBOBRE LRE L 1L E
WHRIBOE B HRAM T L E2BRIE Lo tiEEA
FEEEERL, NFEAERY 57 (ERED) ToiEg)
(7%, PFER 1 FFLE (16048) ZXRELL
&% BRAERERMBEEEE (128) 2HRELE
BETH-7. TNTHhOARER, HEOBEL(LA
DB 8 B0, MRICKIDETREELS. 7B, /©
A e A - ERA L (LARLEEREDOY 5K
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6.1 NPhEEXMNRE LIHMEFAER
MWBOHE TIE, HMEOTOKTEMEDLS D D
HEAZEME L. BEELKRELVEFCHE T2
BN IEE D OBHEAHE S Y, Mo T o &l
BOEAD ZEEE 2. (LARETE, EROBE
BEFHBOGR, S LAEED i EE TG L .
F7, BRET I, HELKEBLDLAEZHET
HEHigE L 1.

6.2 hpEERE LICHERFNER
HEDEHETIE, EESHBIHOFITHIEOER D
HicoLWTHER L, THORBEREY SIRcE,
BogBA Fciihstd, ZEORTOEVEHRX
i k74, BEABET IBRLAOERICHN,
BRETAHLAVIFHMEEZZ NS & 2FFAL
fo. {LARBRETIE, B3N L SADEEARET

LEHICEEL .

6.3 ER4EEXRE LIMETFNEY
HWEOBE T, hEEEWRE L LEY LEH
I, MBAEZRFOEVEEL D HOBHEICMA
T, SBOBEIDEWAFHE S 5 DI HIRKOfE
AL $h, BHEICETNA{LOOERDOKT
AEES . (LARETE, 55K L EADTE
HMARET LS csE L 2.

7. RELAEBERWEZBOER

B - A s bHIEHAEETREL LAV
THRIEAHET 2 ETEER L (F2). HELEL
tAIE, STV rEEREREZOT, KEEVDA
TLAOEEICfIE Lt ABRBICEDERS T &n
TX5.

w2 MWEHAETCRELABMLGEZAVAETORREILONE

NP thes 133
OLEDNEELSE OBEORRERNS, # | OBBOBRBRBEN S, #
QILEDEE MIRG E B EHE HMRELHEEHTE
e ©OFF: 3 {0} 3 QOLENEBLESH QLRNEEL S
iﬁ;f XIRE LTl 8 MOKE | OLEOREE ALEOREE
F—AERAR, BHENG | OEBEHSEBHEOEE | DLEHLHREENE
HREERELL. HELERORELESEICH | XBEEEORBESHICE
BEEHELE. BREHELL
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71 INPEEMNRE LIZIEAERNWEE

®ELELGEKEC LR, 1 AT ORILED
BitARZSDE L. £ LT, ZEBEEK GZ)IEL
SRt v 7 —AEFMHEEFE) AERL 72551158
KHAED SEH L b EEIC LcREREEN —
FEFAWT36EAERIELKL. £, RFELLEOE
BRE,LGERFEELRBGY, RLELOENEE
TEKEAREL BLAGESER L TOKE
KEE) & L. R, KELI0mIcEET &
REEELZVLI LS, RELLA/LGEOEK
EE10m RS - 1.

72 PPELEREENRE LILRERWVEE

F

INFERE AR & L ERE SR, KEWRICHE
Uic, g Tid, 2B0RELLOEELE S L
A0 FEEFEFE L. BIETEEL, HEo HEXES

AWTHRRELHFAN., ZTORE, BLALOED
HERBECABSEEL TV &S, RELKE
{LABAER L TOREREENBLMEEL 2. B
EPRELZBILARETS, H¥AELEROFETH
BLODEREZHEE L7,

8. HELILAZXE TRV IHROEES

8.1 EHEFHOLE

B URETEC & HEE T L O IRET 2 LA 0RO
BEFENDB 120, INEETEBREL-BLG (365
602 fE{£), A 160 LoiRE L - Bbh (407
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Development of Experiment on Polygenetic Volcanoes Using Waste Food Oils

EMAERE-FHKXKZFHHEF - WU T &2 BRERF

Tomohiro KASAMA, Daiji HIRATA, Shuichi NIIDA, Hiroyuki YAMASHITA
and Saeko ISHIHAMA

Abstract:
is developed. In this experiment, waste food oils containing a coagulant are used to

A new experiment that simulates volcanic eruptions and edifice formation

represent lava and colored sand is used to represent volcanic ash. The experiment can
be used to simulate any type of polygenetic volcano, such as strato volcanoes, shield
volcanoes, and calderas. The experiment aims to illustrate the relationship between the
viscosity of magma and the shape of the edifice, and it is designed for junior high-school
students. The viscosity of magma can be controlled by varying the temperature of the
oil. An eruption cloud can be formed by colored sand and jets of hydrofluorocarbon gas
sprayed from a canned air duster. Such experiments (e.g., making a model of Mt. Fuji,
which is the most famous volcano in Japan) are a good way of introducing the concept
of volcanology to grade-school students, especially those in the sixth grade. For
high-school students, volcanoes with more complicated eruption mechanisms, such as
the Hakone volcano, can be simulated by using the experiment. The experiment
requires a grater effort in terms of preparation and restoration compared to other
conventional school experiment; however, by using this experiment, students show
greater interest and gain a better understanding of the subject.

Key words: volcanic eruption experiment, edifice formation experiment, school—

museum cooperation, waste food oil, colored sand
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